Several reports have demonstrated associations between scleroderma and cancer and between multiple myeloma and autoimmune diseases. Few papers have also reported the concurrence of scleroderma and multiple myeloma. We report a case of multiple myeloma that developed in a male patient after 28 years of fulfilling a diagnosis of scleroderma. The main presenting feature of multiple myeloma was ascites, solely explained by the increased vascular permeability that occurs in this disease.
Introduction
Scleroderma is a complex disease in which extensive fibrosis, vascular alterations, and autoantibodies against various cellular antigens are among the principal features [1] . The term refers to a heterogeneous group of autoimmune fibrosing disorders with morphea (localized scleroderma), limited cutaneous systemic sclerosis, diffuse cutaneous systemic sclerosis, and systemic sclerosis sine scleroderma encompassing the currently accepted disease subtypes [2] .
The risk for cancer in patients with scleroderma is inconsistent among reports. Several studies have suggested that the risk is enhanced, with the most common cancers mentioned in these reports being lung cancers [3, 4] . Other types of reported cancers include breast cancer [3, 5] , nonmelanoma skin cancer [3] , non-Hodgkin's lymphoma [6] , esophageal cancer [7, 8] , and liver cancer [3] . A recent meta-analysis found that systemic sclerosis is associated with an increased risk of cancer, particularly lung, liver, hematologic, and bladder cancers, although absolute risk is relatively low [9] . In this meta-analysis, men with systemic sclerosis had a higher risk of developing cancer than women [9] . However, other studies have not demonstrated an increase in the risk of cancer among scleroderma patients [5, 10, 11] .
Multiple myeloma (MM) is a neoplastic plasma-cell disorder that is characterized by clonal proliferation of malignant plasma cells in the bone marrow microenvironment, monoclonal protein in the blood or urine, and associated organ dysfunction [12, 13] . It accounts for approximately 1% of neoplastic diseases and 13% of hematologic cancers.
Multiple studies have evaluated the association between multiple myeloma and autoimmune diseases. In a retrospective cohort of more than 4 million white and black male United States veterans, the role of specific prior autoimmune, infectious, inflammatory, and allergic disorders in the etiology of MM and monoclonal gammopathy of undetermined significance (MGUS) was assessed. This study concluded that significantly elevated risks of MM were associated with broad categories of autoimmune disorders, thus concluding that various types of immune-mediated conditions might act as triggers for MM/MGUS development [14] . Another study examined the risk of myeloma systematically in patients who had been hospitalized for prespecified autoimmune diseases. This study concluded that standardized incidence ratio (SIR) for myeloma was significantly increased after ankylosing spondylitis (SIR 2.02) and systemic sclerosis (SIR 2.63) [15] .
In this paper, we report a case of multiple myeloma that developed after 28 years of scleroderma diagnosis in a male, with ascites being the main presenting feature. 
Case
A 66-year-old man was diagnosed 28 years ago to have diffuse scleroderma which manifested as diffuse skin tightness, telangiectasias, dysphagia, arthralgias, and Raynaud's phenomena. Disease had been quiet over many years with no worsening in any of his symptoms and no evidence of cardiac, pulmonary, or renal involvement. Thus, the patient was not receiving any specific treatment for scleroderma. Few months prior to presentation, patient noticed change in his condition with fatigue, weight loss (20 kilograms in 4 months), and generalized feeling of not being well. At that time, patient did not seek any medical attention. Two weeks before presentation, patient developed progressive abdominal distention resulting in significant discomfort. Medical evaluation at presentation revealed normal vital signs, palor, and fluid in the abdomen, in addition to the findings of chronic scleroderma (diffuse tight skin, fish mouth appearance, and telangiectasias). There were no palpable masses or enlarged lymph nodes. Lungs were clear, heart exam was within normal limits with no murmurs or rubs, and there was no evidence of peripheral edema.
Patient underwent abdominal fluid tap. A sample of the ascitic fluid was sent for analysis. It revealed inflammatory cells with no suspicious malignant cells. Two weeks later, ascites recurred. At that time, patient was admitted to the hospital for full workup. Complete blood count revealed anemia with hemoglobin 10.9 g/dL and borderline white blood cell count (4.4 × 10 3 / L) and platelet count (176000/ L). Lab tests also revealed hypercalcemia (10.3 mg/dL) with low albumin (31 g/L) and elevated globulin (50 g/L) levels. Thyroid function tests were normal. Renal parameters were also within normal limits. Patient underwent Echocardiography to assess cardiac function and rule out heart disease as the cause of ascites. Echocardiography revealed mild concentric hypertrophy, mild mitral valve and tricuspid valve regurgitation, and a mean pulmonary artery pressure of 35 mm Hg. Computed tomography of the chest, abdomen, and pelvis, performed to screen for malignancy, revealed marked abdominal and pelvic ascites with no masses or enlarged lymph nodes. Ascitic tap was repeated and fluid was sent again for analysis. Results revealed inflammatory cells with no malignant cells and negative culture results. Patient was started on spironolactone 50 milligrams daily and furosemide 40 milligrams daily.
Multiple myeloma was suspected based on anemia, hypercalcemia, and hyperglobulinemia, in addition to symptoms of weight loss and fatigue. Protein electrophoresis was done and showed monoclonal gammopathy. Immunofixation revealed IgA kappa pattern (Figure 1) . Results of bone marrow biopsy revealed 45% plasma cells. Immunohistochemistry studies revealed a pattern consistent with multiple myeloma (strong expression of CD 138 in tumor cells).
A diagnosis of multiple myeloma was thus established. Further studies were obtained for disease staging. Beta-2-microglobulin level was 7.9 mg/L. X-ray skeletal series revealed osteopenia but no lytic lesions. Magnetic resonance imaging (MRI) of the abdomen, performed to assess the liver and spleen, failed to demonstrate any evidence of extramedullary hematopoiesis and thus failed to provide a clear explanation for ascites in this patient.
Patient was started on chemotherapy (Bortezomib, dexamethasone, and zoledronic acid). After six cycles of treatment, there was a major improvement in his disease condition with amelioration of anemia and normalization of globulin levels. Patient continued to have abdominal and pelvic fluid collection. However, the time interval separating the required abdominocentesis procedures increased gradually from around two weeks to around four weeks, suggesting a decrease in the quantity and rate of fluid collection. No change was noted in his scleroderma symptoms, neither worsening nor improvement.
Discussion
This case depicts the occurrence of two disease entities, scleroderma and multiple myeloma, despite a lag of 28 years. Several studies have shown an increased risk of cancer in general in scleroderma patients and an increased incidence of autoimmune diseases in multiple myeloma patients, as previously mentioned. The specific association between scleroderma and multiple myeloma has also been explored. The review of literature demonstrated that few articles have reported the cooccurrence of multiple myeloma and scleroderma [16] or scleroderma-like skin features [17] [18] [19] . Some cases have even experienced improvement of scleroderma symptoms or scleroderma-like skin changes after treatment with chemotherapy for multiple myeloma [16, 17] .
As for the occurrence of ascites in this patient, it should be analyzed in the context of the two diseases, scleroderma and multiple myeloma. Scleroderma can cause ascites through few mechanisms, mainly liver involvement and portal hypertension, pulmonary hypertension, tricuspid regurgitation, or any pathology that results in decreased venous return to the heart such as constrictive pericarditis or right sided heart failure. All of these conditions have been ruled out in our patient by the appropriate screening methods. Multiple myeloma can also cause ascites. Effusions in general are relatively common in myeloma patients, affecting about 6% of patients, but are usually caused by sepsis, heart failure secondary to amyloidosis, hypoalbuminemia, or chronic renal failure rather than by myeloma cell involvement [20] . Myelomatous involvement of body cavity fluids is unusual, affecting less than 1% of patients [20] , with pleural effusions occurring about twice as common as peritoneal effusions, while pericardial effusions are rare [21] . In our patient, MRI of abdomen and pelvis failed to reveal any evidence of extramedullary hematopoiesis. In addition, myeloma cells were not demonstrated in the aspirated fluid and all other etiologies for ascites were ruled out. Thus, a possible explanation for ascites in this patient is the increased vascular permeability that is thought to occur in multiple myeloma [22] , resulting in fluid extravasation into the abdomen and pelvis.
Conclusion
This case and previously reported cases and studies suggest a possible association between scleroderma and multiple myeloma. The presentation of multiple myeloma is also atypical in this patient, with recurrent ascites being the main presenting symptom in the absence of any evidence of extramedullary hematopoiesis. With scleroderma being a relatively rare disease, large population based studies and registries are needed to determine whether there is a true increased risk of multiple myeloma in scleroderma patients. These studies may also help identify whether atypical features are present in patients who develop multiple myeloma with a background of scleroderma.
